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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bar code 
processing system which can perform the flexible 
operations of variable filtering, threshold, etc., and also 
can perform the signal processing without generating 
phase distortion. 

SOLUTION: The Gaussian filtering of optical signals are 
carried out and the digital 1 st-order differential signals 
are differentiated for producing the 2nd~order 
differential signals. The digital 1 st-order signals are 
compared with both positive and negative thresholds and 
the 2nd-order differential signals are checked about 
whether the 2nd-order differential signal have the zero 
point crossing. Then the negative logical transition is 
identified when the positive peaks of 1 st-order 
differential signals exceed the positive threshold and 
also when the 2nd-order differentiation has the zero 
point crossing within the prescribed time, set before or 
after the positive peaks of 1 st-order differential, signals 
exceeds the positive threshold. Meanwhile, the positive 

logical transition is identified when the negative peaks of 1 st-order differential signals exceeds 
the negative threshold and also when the 2nd~order differentiation has the positive zero point 
crossing within the prescribed time set before or after the negative peaks of 1 st-order 
differentiation signals exceed the negative threshold. 
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ry-fA 2 6(ci||^« n«)ffidSJttffl:*4x*, *Us9ltt?kV^ 
T^f^/4 1 2tcM^ e 
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[0 0 3 8] 1215 (A) tt^775 0 0S:^tc w<Z?H 

o 2 sttt^o ^oi^m^&v^y^MvmzmA 2 n s 

-To iUijR 5 0 2 fi b ft -5 *s , > v ^yU/S Sr*i-/S 

5 0 3<D*5ti:&&&^ mtrnzR^-rKi-ztzftic 

Sk&lfefsstZ^iO-QihZo HkVKOy? y 5 0 Ofi, IE(/^r^ 
f|[|lilJR5 0 4&tfA0HIKlibift5 0 6 ^"aA/tV^o IE 

■TJ: 5fc, A<aMfiillijKl5 0 6tt, IEoHB-ttiJIii»S:Rli5 
^iir^C ttcj: 9 , »v^Jft^.-5 tjE<oBMtillii»5 0 4 ^ 

[0 0 3 9] BI3fcBBab"C-h^a*L^:J: 

&£-frz>z.t£»m\ci-z, 0 m * ^ *s ft; wit « wtt 

ftiart- 6 as / X t°- ^ *s jg y/3 tc $ 4x a 0 ft 
^ tr— ^ 3&sfitt4xtfBMi[?5S t o i:fS< R3fe*4x, *:<z>*6 

[0 0 4 0] ID 5 (3) fi, ^i^^yu-RtllS^iBijISS 1 

0 ZSAsfz^y 75 0 8 ^7T>1" 0 ^v^^/u— »«^UIli» 

5 1 0H#»W<zv*— a— K*afflV^T-iH«-J: 
tL^-|^»>ff^-d 2 S^^i- 0 illi*5io«, 
IWH(S:ft4 2 n s ^b-Cl^v^/ulfflUH^SFj-L-C^a sx h 

50 /^Sr*i"jfe 5 1 1 co J: o 3te*Sr^A/"C*5 1) , b<£> 

ii A« < «> -e jjss hj -e «> 6 o :»^'77 

M^iiWs l 2&-^A/-e^3 0 MSI3»AjR5 .1 2tt, 
— Bt-!S5>|ll|j»5 0 2<OIE^t'— ^^IE^Hfl[ilbjR5 o 4 
frjffix., J.o-tix^Hw*fcz:HflR^iyi«-5 l OASBfar© 

o-et, AoiwffiS*£*i% ir^siii^tiij^5 i 2tt, 

— PS»^|llll»5 0 2©A<^^^tt* s A«>(Httlllli»5 0 

6 SriSB^fe t # , Ji.o-^iL t HHSfc 5 1 0 

»€r*i- 0 Ufc^oT, AcObf— ^ 5 .1 4 Att«60@5|ffl 
5 0 6 &j&3x.-t^3 0 P»|C, Zl»#^|Jlia 5 0 4 

5 l 4 A ©BUB 5 0 6 firjtix.fc«oBfS& 
H*IIBl*ilc % 5 1 6 AXIEV)^ p^igSIS:^-f„ ^4x 

»a»»*jisittiE<oai» 5 i 8A&7T>-r 0 lE^tr— 
n:u BttjEoi»iffi5 0 4 ^x, aofBzus^iiii* 

1 2f4A<Oi»»5 1 8 BSr^-To »tt, f^liil^ 
llll^S 1 Ott, *<Otf— ^ 5 1 4 C)C^3(t<5jE©a9 5 

50 I 8 C kJE<D1* ojfeS5JS5 1 6 C, JEC0^5 1 8 DiC 
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CO tT— ^ 5 14 E tC*^ 5 IE CO itf£ 5 1 8 E £ IE (7.) if n 
,'£3^5 1 6E, J^O*I]£^ ^ 5 14 FtC:fdtf£^CO 
M^5 1 8 F t'fk0)^v&&m5 1 6 FSr/T-LTl^&o 

[0 0 4 1 ] ZH'^^^lUj^Hl 5 1 6 G , 516 H * 
5 1 6 J -C-fc? ojftSflSJSSr^-r* 5 , »3»»tt^fe<BW£ 
*LfcV\, fe-tffefotf, — Bf»^|llll»5 0 2 CO 5 1 

4 G , 5 1 4H, *5 1 4 J ttJECO^Iffi: 5 0 4 £r,1£ 

X.i\ .Rcor^fttS 0 6 hffizL^^bX'ib&a 

[0 0 4 2] MI^<-3- K«US!v';*7 t Af±, ffiffl 70 

[0 0 4 3] *36(jj|tf»<— a — K^^V^-r AcoSUcofiJ 
,6 fi , M»G> P4 tt -5 fiB* & o X V ^ r £ ~C <fc 

ttt(BS*<Cw i:t?*>-5« lEcoglff /jMEcoe°— ^com^yw 

[0 0 4 4] #;3BWtfV^ = — Ktea^^7 t ^"C!Sffl* 
B jh-r 6 o 

[0 0 4 5] H6(4, *3BJH<Z>'<— K^aS^a^Jjc 40 
«ffli--6 Cl t *s-C* 5*©«ltt«4*iSfe 6 0 0 £7^1% 
r co^t£ 6 0 0 F±3E©WHB[S:»^i-6 -fe * tl08 

3m 2 o 6 ^ mm [zmm t & rt^t?* s 0 

fit f * 3 tt ft-^^r 6 # V ^ r' ^ * c * * n * o 
^x^/^6 0 1 X\ -y-^/u&fjrA* l tc|k b yii*^iL^ 0 ^ 
0 2T% -Bf«»«#©^^^KJS(n)j6SBrffi: 
wSWffnthDC i: Jfclfi $ n> i/" > ^KJS (n) *s - c/^ d c f^fi 

ftcor% :©DC Hffi»Att"Cft> 9 , * v^udS (n) *s 
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(n)^DCifBJ; t) fc/h* < ftftixtf, mm^T^y 
6 0 4tcitf^ ACSBia«:Br3&03e»C2-e»J»3?tbSia 

tt, nthAC(n)^ffi, -rftt>*>1^ v^dS(n) {c#i--5* 
^)iI^AC^), *SG2*nthAC(n-1)*cR3£Six-5 n 

nthAC (n) jfls d c l^ffnthDCfcJfju^ $ tL, fBIBnth(n) 
^**l-5o ^Sifi^^^^°6 2 Of^lfe^, 
n^USS^, «!^^tC^x^^6 0 2tl^ a 
[0 0 4 6] l^^^yPdSCrt^DCBHtJ: 9 1>/hSv^ft 
M!t^fy7 ? 6 0 8lc», ^v^dSCn)^ 

ODCHMinthDCJ: 0 i"ftt>*>, 7ir#:-C1fiD 

C^ffinthDCJ: 9 t)^^rt^t)otv^o tt-Cl 
fi, IS) 3 Kiffii UT3*-<fc«C1 Sr^tc Ufcffir*t> J: < , 

dS(n)/jS7£j£-C1 J: 9t>/h*v^fte>> -Tft^fe^^/KlS 
(n)i5S3&jK-C1S:A©*|pjf3jHx.6ttb / ^W^^yf 
6 1 0(c]Ui^, ffi-f2[nthAC(n-l),dS(n)]^AC^«nth 
AC(n)tc^-^b^5 0 B8*-f2[nthAC(n-l), dS(n)]tt, 121 
3 X+m^tz mm 2 [pthAC (n- 1 ) , dS (n) ] ^« (c L i> co T? 
«t<, 3l»nthAC(n-1)^3l»pthAC(n-1)SrftAL, JiLo 
3 1 ScpthAC (n-1 ) fcffinthDC SrftA L fc <D Xfo Z> 0 
[0 0 4.7] ^c(c, mm&x^yT'G i 4*ciS^, nthA 
C(n)/jSC2*nthAC(n-1) J: 9 t>^C^ V^^5/j»SrftS-r5 

6 0 -rftt>*>, nthAC (n)*sC2*nthAC(n-1)«t 9 fc/h£ft 
A^>fflS:1>o^S^s|jacSix-5o Ut>C2*nthAC(n- 
1)«t 9 1>/hSv^ftfe, Mtt^f^y6 0 4idl^, nt 
hAC(n)(/^flL5rC2*nthAC(n-1)^nk L 7ir-r^r ^ tc J; D , ffin 
thAC/jS-t? u ^|6iffC««i-* - ^ SrffM-o 

0 6 tc ifi^ v fSnthAC/^ D C [^ttnthDCtc^jiip: 
Six-CHttnth(n) ^WAl^Z* M(i3;^t^f ^ y°6 

.^T7/6 0 2K1M& 0 

[0 0 4 8] ^f^7°6 0 8l:IoT, >^dS (n) 
*S3£*C1J:t)t/h4<&v^j:b, fttatt^T 1 l 2 
ici!^ nthAC (n) {cffi-f 1 [nthAC(nl), dS(n)] (bii 
6o BljR-fl [nthAC (n-1 ) f dS(n)]tt, H 3 Bi*f 
1[pthAC(n-1), dS(n)]Sr^lcL3t^O"Cct < , ^IfcpthAC 
(n-D^cSURnthACCn-DSr^Ab, «pthDC^ttnthDCfir 
ftAUfct><z>-e*S 0 

[0 0 4 9] RfCfelii^f^^e 1 4 Idii^, nthAC 
(n) /j$C2*nthAC(n-1) J: 9 v>/j>5^«rftfe-r« 

-5 0 nthAC (n)/jSC2*nthAC (n-1) «t 9 fc/hSft 

*«5-tt*t>o-CV^6/j^*^sflia**LS 0 t> b^C2*nth 
.AC (n-1) J: 9 fc/hSv^ftb, 98tM&XTy76 0 4 (cii 
^ nthAC (n) cofif &C2*nthAC(n-1 ) t-^x^l"^ w t tc J: 
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#ctc, ^ggfi^x^^6 0 6(;:il*, nthAC(n)^D 
CWIttnthDCJc»i*S*L, PBIBnth(n)S:«^i-S 0 *M 

[0 0 5 0] ^^6 1 4 Clot, HnthAC(n)*5C2 
*nthAC(n-1)J: <9 ft^fcfe, mm&XTvzfe 

0 6 1:1*, nthAC(n)^DCPB«nthDCWjPifS*L, W 
fttnth(n)&3§&i~So fclliR^T^f s> :7°6 2 0 tcijfe 

6 0 2 lCM& 0 

[0 0 5 1 ] II 7 Ki:«B0!tfV'S— =i— K^gHv'^.Mil 
J:oX»flfe*ix-5— M»^lJI||»7 0 2&*t^7 7 0 
0 T'feSo ^777 00 ttEOHftAffi 7 0 4 
ft|li|fll7 0 6 i:^tf 0 U/^L, f$H(D\? — 9 7 0 8 B 



6 0 'M^il? 0 6 fcT-^ 7 0 

{bLfcGDT\ 7 0 8 BM(7)1I7 0 6 

[0 0 5 2] H8fi, #3BWflV<— 3— Kv^^-M^J: 
0*££;ftSH*»#llM*8 0 2S:/Tt^7 8 OOt 

foz, 0 s o 2 «:h 7 o>— 702 

t*LT^5c ^:78 0 0l«/i, jE<OMttlU|jR8 
0 4ioJ:U c A(0(Ntf|ili]|ft8 0 6 Sr/J^-To lE^MtfiUiH 8 
0 4 ttft^illijR 8 0 2 goJEco tT— ^ ^BHffiS-tt-r* 
afeSiL, A<aMffiltoR8 o 6fi— P»«»!ttlR8 o 2cq& 
<otr^jcPft*-«:-c«fe*ixSo r©— »»»iflii»8 o 

2te&5f!&<Z)t 0 — ^ £H£*, ^<D|*WiBtf;jGDfc°— ^ 8 0 
8 A*di;U*2#E<7)t 0 -- ^ 8 0 8 B teWtdffiB Mtti" 

[0 0 5 3] JftW© tr°— ^ 8 0 8 A tt/^ft 5 ©JESS: 
o"C*5 0 H IE<0B1ttlilltk8 0 4©iM**9l#ew"t- 0 L 
fl»U A^M-UClllliR8 0 6 t±]E<0 HISllllA 8 0 4 £ f*»l 
£lC$B±£it, Jft^JOtr— ^ 8 0 SAlCJStLTM^ 
HI 2 t 0 -^ 8 0 8Bli*$!(£|fi«S:<)ofc*© 

^-cfcsas, AcoHIKfIW8 o 6*sif*:Lftv^ 
T\ $2 8 0 8 BttAcoBWttSrfi^, **LSkaBl 

[0 0 5 4] *»iJHf*«ffi#* L^SeSBSffi* L-CBB^ 
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[m 4] *»»fl<o^-=i- K*&a*«fe«r^i-ia-e«) 

[HI 5 ] *5BW co^- = - KWJSf* t 1 «fc ?> 38£ 
7* ^ * /i'- Hr«# lUlflt i: IE A co Hfl-|i£ & ^-f H , *5 

[0 6] *«WlcJ:OA^««tS:*^-rs*iSfeS:^'r 
[11 7] *«W<0^-3- K^Siv^x^teJ; 

[Hi 8] *36Wav*— a — K&aU^x-McJ: 

I 0 0 s<— 3— KflMffiv^T"-** 

1 0 1 *tfttti» 

i 0 2 iHrKJtttBSS t p — 7 -f /^^ t cofg^lnl!^ 
i o 4 t s<> 7 >r /u^ i (offi^|g|K 

I 0 6 r^n ^-ri^^^afll 
108 ypir^i/- 

110 H— s*X7j/U#mife&> 

30 1 1 2 ttt^MfigfflS 

I I 4 lEcommmmm 

i i 6 A<oHtt«Rffil$ 

1 i 8 JtRMffiffi 

2 0 0 3— KMf>7r^ 
2 0 l AlftHJB 

2 0 2 fflfHW«»/^-f 

2 0 4 r-^n ^--r^^^ffllS 

2 0 6 7°nt 

2 0 8 -ttT^^W^Wffitt 

^ 210 ^^yu^-r/u^ttHIBft 

2 12 T 5 ^^^ 

2 14 7*^^/HEWtt«fe«lflB*fB 

2 1 6 ^^^^wtta^fliflBa 

2 18 
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